
Mount Carmel College, Autonomous, Bengaluru - 560001 

Teaching Plan for 2025-26,BSc Biotechnology (Triple Major), SEP, Semester I 
Course Name: CELL BIOLOGY & GENETICS 

Total Teaching Hours: 60 /Credits: 4/ Teachers: 02 

Wk MODULE Hr TOPIC ACTIVITY 

1 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 

Historical perspectives, Discovery of cell, The Cell 

Theory, Ultra structure of eukaryotic cells (plant and 

animal). 

Slide presentations. 

1 3. Cell Cycle 2 Phases of Mitosis and Meiosis. 

Slide and video 

presentations, lab 

experiments. 

1 
5. Linkage and Crossing 

Over 
2 

Introduction, coupling and repulsion hypothesis, Linkage 

in maize and Drosophila. 
Slide presentations. 

2 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 
Surface Architecture: Structural organization and 

functions of plasma membrane and cell wall of eukaryotes. 
Slide presentations. 

2 3. Cell Cycle 2 Regulation of cell cycle, cell cycle checkpoints. 
Slide and video 

presentations. 

2 
5. Linkage and Crossing 

Over 
2 

Mechanism of crossing over and its importance, 

Chromosome mapping-linkage map in maize. 
Slide presentations. 

3 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 Cell Organelles: Endoplasmic reticulum, Golgi complex. Slide presentations. 

3 3. Cell Cycle 2 Cell cycle checkpoints, Enzymes involved in regulation. Slide presentations. 

3 
5. Linkage and Crossing 

Over 
2 Mutations: Types of mutations Spontaneous and Induced. 

Slide and video 

presentations. 

4 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 Mitochondria, Chloroplast. 
Slide presentations, lab 

experiments. 

4 4. Genetics 2 

History of genetics: Introduction and brief history of 

genetics, Mendel’s laws of inheritance – law of 

dominance, incomplete dominance, co-dominance. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

4 
5. Linkage and Crossing 

Over 
2 

Mutagens: Physical and chemical, Mutation at the 

molecular level. 
Slide presentations. 

5 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 Ribosomes, Lysosome, Peroxisomes, Vacuole. Slide presentations. 

5 4. Genetics 2 
Law of segregation, law of independent assortment, back 

cross and test cross and multiple alleles. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

5 
5. Linkage and Crossing 

Over 
2 

Mutations in plants, animals and microbes for economic 

benefit of man. 

Slide presentations, group 

discussions. 

6 

1. Cell as a Basic Unit of 

Living Systems and 

Cellular Organelles 

2 
Cytosol and Cytoskeleton structures (Microtubules, 

Microfilaments and Intermediate filaments). 
Slide presentations. 

6 4. Genetics 2 
Deviations to Mendelian inheritance, complementary, 

supplementary and interaction of genes (13:3 ratio). 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

6 
5. Linkage and Crossing 

Over 
2 

Chromosomal variations: A general account of structural 

and numerical aberrations, chromosomal evolution of 
Slide presentations. 



wheat and cotton. 

7 2. Chromosomes 2 

General introduction, Discovery, Morphology and 

structural organization- Centromere, Secondary 

constriction, Telomere. 

Slide presentations. 

7 4. Genetics 2 
Complementary, supplementary and interaction of genes 

(13:3 ratio), epistasis. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

7 
5. Linkage and Crossing 

Over 
2 

Sex Determination in Plants and animals: Concept of 

allosomes and autosomes, XX- XY, XX-XO types. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

8 2. Chromosomes 2 Chromonema, Euchromatin and Heterochromatin.  Slide presentations. 

8 4. Genetics 2 

Maternal Inheritance: Plastid inheritance in Mirabilis, 

Petite characters in yeast and Kappa particles in 

paramecium. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

8 
5. Linkage and Crossing 

Over 
2 

ZW-ZZ, ZO-ZZ types, Human Genetics: Karyotype in 

man. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

9 2. Chromosomes 2 Chemical composition and Karyotype. Slide presentations. 

9 4. Genetics 2 
Sex-linked inheritance, Chromosome theory of 

inheritance. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

9 
5. Linkage and Crossing 

Over 
2 

Inherited disorders – Allosomal (Klinefelter syndrome and 

Turner’s syndrome). 
Slide presentations. 

10 2. Chromosomes 2 
Single-stranded and multi- stranded hypothesis, folded- 

fiber and nucleosome models. 
Slide presentations. 

10 4. Genetics 2 

Gene interaction: Supplementary factors (Comb pattern in 

fowls), Complementary genes (flower color in sweet 

peas). 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

10 
5. Linkage and Crossing 

Over 
2 Autosomal (Down syndrome and Cri-Du-Chat Syndrome). Slide presentations. 

11 2. Chromosomes 2 
Special type of chromosomes: Salivary gland and Lamp 

brush chromosomes. 

Slide presentations. 

11 4. Genetics 2 
Multiple factors: Skin colour in human beings, Epistasis: 

plumage color in poultry. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

11 3. Cell Cycle 2 
Significance of cell cycle, achromatic apparatus, 

synaptonemal complex. 

Slide presentations. 

12 2. Chromosomes 2 
Special type of chromosomes: Salivary gland and Lamp 

brush chromosomes. 

Slide presentations. 

12 4. Genetics 2 Multiple allelism: Blood groups in Human beings. 

Slide presentations, group 

discussions and genetics 

problem-solving activities. 

12 3. Cell Cycle 2 Cell senescence and Programmed Cell Death. 
Slide presentations. 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 

 

 

                                                                                                

                 Signature of the Faculty Member                       Signature of HOD 



Mount Carmel College, Autonomous, Bengaluru - 560001 

Teaching Plan for 2025-26 

BSc Biotechnology (Triple Major), SEP, Semester I 

Course Name: CELL BIOLOGY & GENETICS LAB 

Total Teaching Hours: 30 /Credits: 1/ Teachers: 06 

WEEK MODULE HOURS TOPIC ACTIVITY 

1 
1. Study and maintenance of 

important equipments. 
3 

Study and maintenance of simple and 

compound microscope, centrifuge, pH 

meter. 

Understanding the basic parts 

and working of important 

equipments used in labs. 

2 2. Micrometry 3 

Use of Micrometer and calibration, 

measurement of onion epidermal cells and 

yeast. 

Understanding micrometry using 

onion epidermal cells and yeast. 

3 3. Mitosis 3 
Study of stages in mitosis from onion root 

tips. 

Study of mitosis using cell 

staining and microscopic 

methods. 

4 4. Meiosis 3 
Study of stages in meiosis in grasshopper 

testes/onion or Rhoeo flower buds 

Study of meiosis using cell 

staining and microscopic 

methods. 

5 5. Polytene chromosomes 3 
Mounting of polytene chromosomes from 

Drosophila larvae. 

Mounting of polytene 

chromosomes. 

6 6. Barr Bodies 3 Buccal smear - Barr bodies. 
Isolation and staining of Barr 

Bodies. 

7 7. Karyotype analysis 3 

Karyotype analysis – Human (Normal, 

Down and Turner’s syndromes) and 

Onion. 

Group discussions and analysis 

of karyotypes. 

8 8 & 9. Isolation and staining 3 
Isolation and staining of Mitochondria, 

Isolation and staining of Chloroplast. 

Isolation and staining of cell 

organelles. 

9 10. Hemocytometry 3 RBC/ yeast cell count by Hemocytometer. 
Counting of RBCs/ yeast cells 

using Hemocytometer. 

10 11. Genetics problems 3 Simple genetic problems based on theory. 
Group discussions and genetics 

problem solving activities. 

11 Prefinals practicals exam 3 Prefinals practicals exam. 
Prefinals practicals exam 

conducted as part of CIA. 

12 ESE practicals 3 ESE practicals. 
ESE practicals performance 

experiments. 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 
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Mount Carmel College, Autonomous 

Bengaluru - 560001 

 Teaching Plan for 2025-26 

II Semester Triple Major Biotechnology 

Course Name: Metabolism and Bioanalytical methods 

Total Teaching Hours: 60 /Credits: 4/ Teacher:02 
 

WEEK MODULE Hours TOPIC ACTIVITY 
 

1  
Introduction to 

Biochemical 

concepts and  

Carbohydrate 

metabolism  

4 Cellular and chemical basis of life, 

Bioenergetics, Laws of Thermodynamics and 

their relevance to Biology. Brief Introduction 

to Metabolism  

Classification: Mono, Di and Polysaccharides. 

Reducing and non-reducing disaccharides.  

Interactive lectures 

with animated 

videos 

2 4 Homo- and hetero-polysaccharides.  

Metabolism: Carbon assimilation in 

photosynthesis (In plants brief description-

Light and Dark reactions).  

Glycolysis, Kreb’s cycle.  

ETC and Oxidative Phosphorylation. 

Interactive lectures 

with Group 

discussion 

3  

 

Amino acids and 

Proteins-

metabolism  

 

 

4 Amino acids: Basic structure and classification 

(based on R group). Physico-chemical 

properties of amino acids: amphoteric 

molecules, zwitterions, isoelectric point.  

Amino acid metabolism (aromatic amino acid 

synthesis and degradation-Tryptophan)  

 

Lectures with 

Discussion on 

current research 

4 4 Proteins: Types of protein structure: primary, 

secondary, tertiary and quaternary, General 

aspects of protein degradation and urea cycle.  

 

Concept 

development with 

Visual Aids 

 

5  

Lipids  

 

4 Types of lipids: Simple, Complex and derived 

with examples  

Structure and function of Phospholipids, 

steroids (cholesterol)  

Interactive lectures 

with video 

presentations by the 

students based on 

their understanding 

6 2  

Metabolism: Beta oxidation of palmitic acid 
lectures with 

animated videos 

and concept 

mapping 

6 Nucleic acids, 

Hormones And  

Enzymes  

2 Structures of purines and pyrimidines, 

nucleosides, nucleotides in DNA and RNA.  

Classification of hormones based on chemical 

nature and mechanism of action.  

Discussion of 

problems based on 

the topic and short 

presentation by 

students on 

different 

applications 

 



7 Nucleic acids, 

Hormones And  

Enzymes  

5 Structure and functions of Glucagon.   
Enzyme classification, factors influencing 

enzyme activity,  

Coenzymes and cofactors (reactions involving 

NAD and Magnesium)  

Interactive lectures 

and Quiz 

8 2 Enzyme inhibition, Zymogens (trypsinogen), 

Isozymes (LDH)  

 

Lectures to Cultivate 

critical thinking. 

Concept mapping 

8  

Isolation and 

purification of 

Biomolecules 

2 Homogenisation - Methods for lysis (one each 

for microbial, plant and animal tissue),  

 

Concept 

development and 

quick quiz in class 

9 4 Fractional Purification- Salt precipitation, 

organic solvent precipitation, Centrifugation 

techniques- Differential and Density gradient 

centrifugation, Dialysis,  

 

Interactive lectures 

with animated 

videos 

10 4 Chromatographic methods- Planar (Paper and 

Thin Layer) and Column (Gel permeation, Ion 

exchange and Affinity)  

 

Discussion of 

application on 

current research 

connecting the 

practical classes for 

better 

understanding 

 

11  

 

 

 

Labelling, 

Spectrophotometr

y, electrophoretic  

techniques  

5 Radioisotopes in labelling biological sciences, 

Detection of radioisotopes(Geiger Muller 

method). Non-radioactive labels (one 

example).  

 

Concept 

development about 

the instrumentation 

& Discussion on the 

experimental 

applications of the 

techniques 

12 5 Electromagnetic radiation and interaction with 

matter, absorption spectra. Instrumentation, 

mechanism and Applications of UV and visible 

spectrophotometer.  

 

Concept 

development with 

Visual Aids 

 

13 5 Principles, instrumentation, methods and 

applications of electrophoresis. (Poly 

acrylamide – native and SDS, Agarose gel 

electrophoresis).  

 

Lectures with 

Discussion on 

current research 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 

 Teaching Plan for 2025-26 

Course Name: Metabolism and Bioanalytical Methods Practical 

Total Teaching Hours: 30 /Credits: 1/ Teacher: 6 

WEEK MODULE HOURS TOPIC ACTIVITY 

1.  Isolation and Estimation of 

Sugars from fruit juice 

(DNS method)  

3 Estimation of reducing 

sugars from different 

sources 

Explanation of the 

experiment and performance. 

Making of Standard curve 

and calculation 

2.  Partial purification of 

Proteins (Homogenization 

followed by salt and 

organic solvent 

precipitation)  

3 Protein extraction from 

plant source 

Tissue homogenization and 

protein precipitation 

3.  
Dialysis of partially 

purified protein 

3 Learning the process of 

dialysis 

Preparation of dialysis buffer 

and packing the protein 

sample in dialysis bag 

4.   Protein estimation by 

Biuret method  

 

3  Standard curve of protein 

(BSA) plotting the extracted 

protein as unknown for 

estimation 

5.  TLC of amino acids  

 

3 Learning the process of 

TLC 

Loading the samples in TLC 

sheet and observing the 

separation. Calculation of Rf 

value 

6.   

Paper chromatography of 

plant pigments 

3 Learning the process of 

paper chromatography 

Loading the samples in paper 

chromatograph and 

observing the separation. 

Calculation of Rf value 

7.   

Determination of enzyme 

activity of α- amylase 

3  

Enzyme activity  

Enzyme extraction 

8.  3 Determination of the 

extracted enzyme activity 

9. Analysis of oils- Acid 

value  

3 Chemical method for 

determining acid value 

of different oil samples 

Explanation of the 

experiment and titration 

based determination of acid 

value  

10. Prefinal 3  Performing 2 experiments 

with record submission 

11. ESE 3  As per the University pattern 
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Mount Carmel College, Autonomous, Bengaluru - 01 

Teaching Plan for 2025-26 

Triple Major Biotechnology BSc 

Semester III 

Course Name: Sustainable Biotechnology 

Total Teaching Hours: 60 /Credits: 4/ Teacher: 02 

 

WEEK MODULE Hours TOPIC ACTIVITY 

1 Sustainable Technology 2 Introduction to sustainable 

biotechnology; chemical 

production from microbes 

and plants (Part 1) 

Slide Presentation 

1 Sustainable Technology 1 Introduction to sustainable 

biotechnology; chemical 

production from microbes 

and plants (Part 2) 

Slide Presentation 

2 Sustainable Technology 2 Production of acetic acid, 

citric acid, ethanol (Part 1) 

Group 

Presentation/Eco-

Startup pitch 

2 Sustainable Technology 1 Production of acetic acid, 

citric acid, ethanol (Part 2) 

Group Presentation 

3 Sustainable Technology 2 Bioplastics and 

biopolymers: production and 

advantages (Part 1) 

Model Making / 

Flowchart 

3 Sustainable Technology 1 Bioplastics and 

biopolymers: production and 

advantages (Part 2) 

Model Making / 

Flowchart 

4 Sustainable Technology 2 Sustainable Development 

Goals (SDGs) – global and 

national perspectives (Part 

1) 

Debate / Reflection 

Essay 

4 Sustainable Technology 1 Sustainable Development 

Goals (SDGs) – global and 

national perspectives (Part 

2) 

Debate / Reflection 

Essay 

5 Bioenergy 2 Greenhouse gases – CO₂ , 

O₃ , SO₂  and their impact 

(Part 1) 

Poster Presentation 

5 Bioenergy 1 Greenhouse gases – CO₂ , 

O₃ , SO₂  and their impact 

(Part 2) 

Poster Presentation 

6 Bioenergy 2 Fossil fuels and emission 

control measures (Part 1) 

Article Review 

6 Bioenergy 1 Fossil fuels and emission 

control measures (Part 2) 

Article Review 

7 Bioenergy 2 Biofuels: Biogas, Biodiesel, 

Bioethanol, Hydrogen (Part 

1) 

Comparative Study 

Presentation/Startup 

pitch 



7 Bioenergy 1 Biofuels: Biogas, Biodiesel, 

Bioethanol, Hydrogen (Part 

2) 

Comparative Study 

Presentation 

8 Bioenergy 2 Fuel production from waste; 

Biogas schemes (Part 1) 

Field Visit Report: 

Scope of Rural 

development 

8 Bioenergy 1 Fuel production from waste; 

Biogas schemes (Part 2) 

Field Visit Report / 

Short Test 

9 Biodiversity and 

Conservation 

2 Biodiversity definition, 

hotspots, National Parks 

(Part 1) 

Mapping 

challenge/Quiz 

9 Biodiversity and 

Conservation 

1 Biodiversity definition, 

hotspots, National Parks 

(Part 2) 

Mapping 

challenge/Quiz 

10 Biodiversity and 

Conservation 

2 Conservation strategies and 

protected areas (Part 1) 

Documentary 

Discussion 

10 Biodiversity and 

Conservation 

1 Conservation strategies and 

protected areas (Part 2) 

Documentary 

Discussion 

11 Biodiversity and 

Conservation 

2 Gene banks, 

cryopreservation, artificial 

seed tech (Part 1) 

Worksheet 

11 Biodiversity and 

Conservation 

1 Gene banks, 

cryopreservation, artificial 

seed tech (Part 2) 

Worksheet 

12 Biodiversity and 

Conservation 

2 New Seed Policy 1988; 

medicinal plant conservation 

(Part 1) 

EcoLegis 

Brief=Eco + 

Legislation 

 

13 Biodiversity and 

Conservation 

2 GMOs: scope, applications 

and concerns  

Debate 

13 Biodiversity and 

Conservation 

2 Current Global 

Environmental issue: El 

Nino, acid rain “Montreal 

protocol”, “Kyoto protocol”. 

Policy Brief 

14 Bioremediation 

Strategies 

2 Biosorption and 

bioaccumulation of toxic 

metal ions; Bio scavengers 

of oil spills – ‘Oilzapper’ 

Case Study, Role 

Play 

14 Bioremediation 

Strategies 

1 Microbial leaching of ores – 

direct and indirect 

mechanisms (Copper, Iron); 

MEOR; Petroleum recovery 

by microbes 

Slide Presentation, 

Eco-Startup Pitch 

15 Bioremediation 

Strategies 

1 Phytoremediation: genetic 

engineering in plants for 

stress/herbicide tolerance 

Poster, Simulation 

Game for future 

GM plant 

15 Bioremediation 

Strategies 

2 Biotechnology in 

forestry/wasteland 

management; Bioindicators 

(water: mayfly, fish; air: 

Research Review, 

Virtual Audit 



lichens, mosses; soil: 

earthworms, nitrogen-fixing 

bacteria) 

16 Biosafety 1 Introduction to biosafety and 

hazardous waste types 

Hazard Mapping 

16 Biosafety 2 Handling and disposal 

methods: physical, chemical, 

biological, radioactive 

Quiz, Puzzle game-

Biosafety level, 

Infographic 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 
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Mount Carmel College, Autonomous, Bengaluru - 01 

Teaching Plan for 2025-26 

BSc Biotechnology Triple Major  
Semester III 

Course Name: Sustainable Biotechnology Practical 
Total Practical Hours: 30  /Credits: 1/ Teacher: 06 

 

WEEK MODULE HOURS TOPIC ACTIVITY 

1 Water Analysis 3 Analysis of pH, TSS, TDS of 

water sample 

Lab Experiment 

& Report 

2 Water Analysis 3 Calculation of BOD 

(Biochemical Oxygen Demand) 

Experiment & 

Data 

Interpretation 

3 Water Analysis 3 Calculation of COD (Chemical 

Oxygen Demand) 

Group Activity – 

Lab & 

Discussion 

4 Microbial Water 

Analysis 

3 Bacterial Examination by MPN 

Method 

Media 

Preparation 

5 Microbial Water 

Analysis 

3 Bacterial Examination  Hands-on 

Demonstration 

6 Soil Analysis 3 Moisture content and total 

organic matter 

Comparative 

Sample Testing 

7 Composting 

Techniques 

3 Preparation of Compost Field Setup & 

Observation 

Diary 

8 Biofertilizer 

Production 

3 Microbial Biofertilizer 

Production 

Practical Session 

with 

Observation 

9 Case Study/Field 

Visit 

3 Acid rain, agriculture impact, 

biodiversity, water treatment 

Group 

Presentation / 

Field 

Report/conduct 

interview and 

prepare a written 

record 

10 Pre-Finals  3 Performance of any two 

experiments  

Assessment 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 
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Mount Carmel College, Autonomous, Bengaluru - 01 

Teaching Plan for 2025-26 

Triple Major Biotechnology BSc-SEP 
Semester III: Elective Course  

Course Name: Cellular and Molecular Diagnostics  

Total Teaching Hours: 30 /Credits:2 / Teacher: 2 

WEEK MODULE Hours TOPIC ACTIVITY 

1 

1.Introduction to Molecular 

Diagnostics 

 

2 
Central dogma and its 

diagnostic relevance 
Slide presentation 

1 Biomarkers: types Lecture and video 

2 
 

 

1.Introduction to Molecular 

Diagnostics 
 

 

 

 

1 
significance in 

diagnostics 
Group discussion 

2 

Molecular Basis of 

Diseases: Types of 

genetic mutations and 

Research paper 

discussion 

3 

1.Introduction to Molecular 

Diagnostics 

 

1 
molecular 

pathogenesis 

Research paper 

discussion 

2.Cellular and Genetic Basis of 

Diseases 

 

 

2 

Chromosomal 

abnormalities and 

syndrome 

Group discussion 

4 
2. Cellular and Genetic Basis of 

Diseases 

1 Basics of oncogenes, Lecture and video 

1 
tumor suppressor and 

cell progression 
Slide presentation 

5 
2. Cellular and Genetic Basis of 

Diseases 

1 
Cell cycle 

dysregulation 
Group discussion 

1 
Apoptosis in disease 

state 
Lecture and video 

6 
3. Molecular techniques in 

Diagnostics 

1 

Nucleic acid 

extraction 

(DNA/RNA) 

 

Demonstration 

 

 

1 
qPCR, 

Immunofluorescence 
Lecture and video 

7 
3. Molecular techniques in 

Diagnostics 

1 FISH, Flow cytometry Lecture 

1 Microarrays, LAMP Slide presentation 

8 
3. Molecular techniques in 

Diagnostics 
1 

Special Karyotyping 

(SKY) 
Lecture and video 

9 
4. Disease specific molecular 

diagnostics 

2 

Infectious disease: 

HIV, Tuberculosis, 

COVID 19 

Group discussion 

1 
Cancer Diagnostics-

HER 2, BRCA 
Lecture and video 



10 
4. Disease specific molecular 

diagnostics 

1 Liquid biopsy Lecture and video 

1 

Genetic Disease: 

Thalassemia, Cystic 

fibrosis 

Group discussion 

11 
4. Disease specific molecular 

diagnostics 
1 

Sickel cell anemia, 

Neurological and 

metabolic disorder: 

PKU and Alzheimer’s 

Group discussion 

12 
5. Quality Control, Ethics, and 

future Trends in Diagnostics 

2 

Ethical issues in 

genetic testing, patient 

consent and data 

privacy 

Group discussion 

1 
Introduction to Indian 

quality standards 
Lecture 

13 
5.Quality Control, Ethics, and 

future Trends in Diagnostics 

1 

NABL, ICMR, 

guidelines, CDSCO, 

NABH, 

Lecture 

2 

emerging trends in AI 

based diagnostics, 

point of care testing 

Lecture 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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